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Mr Martin Hestmarh OUdO ~ / a %  
Rocky Flats Team 
U S Environmental Protectlon Agency, Region VIII 
999 18th Street, Suite 500 
Denver, Colorado 80202-2466 

Mr Gary Baughman 
Facilities Section 
Hazardous Waste Control Program 
Colorado Department of Health 
4300 Cherry Creek Dr South 
Denver, CO 80222- 1530 

Gentlemen 

As discussed in the June 9, 1994 informal Pond Water Management Interim MeasureAntenm 
Remedial Action (IM/IRA) Adrmnlstrative Control meeting, enclosed are short descriptlons of 
possible short and long-term admnistratlve control options 

A meeting has been set for July 6, 1994 from 1 00pm-4 OOpm at Interlocken in the large west 
conference room to discuss these options Enclosed 1s a proposed agenda for thls meeting If jol 
have anv questions or comments regarding this subrmttal please call me at 966-3424 or Annette 
Marquez at 966-6247 

Enclosure 
ccw/o Enclosure 

CORRES CONTROL I x I x S Olinger, M E S H ,  RFFO 
ADMN RECORD1080 I 1 D Lindsay, OCC, RFFO 
PATSK130G I I A Marquez ,EGD,mO 

T Anderson, SSD, RFFO 
Reviewed for Addressee G Lltus, SSD, BAI 

Corres Control RFP J Pepe, ER, RFFO 
GXorter, SWD, EG&G 

fl+ B Fraser,EPA 
R Shankland, EPA 
S Tarlton, CDH 
J Bruch,CDH 
J Schieffelm, CDH 

BY 

Ref Ltr W 

Sincerely , 
1 

Gail S Hill, Acting Director 
Environmental Guidance Divislon 



DR4FT 
POND WATER MANAGEMENT 

IM / IRA 
POND MANAGEhENT ALTERNATIVES 

1 0 SHORT TERM ALTERNATIVES 

1 1 Batch Discharge with Increased Dam Monitoring 

Purpose 

To isolate Rocky Flats Plant surface water in Pond A4 for analysis prior to off-site 
discharge T h s  provides the maximum assurance that Segment 4 Standards are met 
dunng discharge 

Description 

Detam storm water runoff and WWTP effluent in Ponds A-3 and B-5 Transfer A-3 and 
B-5 to Pond A-4 for isolation prior to pre-discharge sampling Detam water until all 
sample results indicate compliance with Segment 4 standards Increase dam safety 
monitonng and inspections to accommodate increased pool volumes in associated ponds 

Operational Components 

Termnal Ponds 
Pond A-3 operating capacity Normal (6 2 Mgal, 50%), Non-routine (12 4 Mgal, 100%) 
Pond B-5 operating capacity Normal (12 0 Mgal, 50%), Non-routine (15 6 Mgal, 65%) 
Pond A-4 operating capacity Normal (16 3 Mgal, 50%), Non-routine (21 1 Mgal, 65%) 
32 to 38 day discharge cycle 
2 12 water quality parameters analyzed per pond prior to release 
Maximum draw down rates for Ponds A 4  and B-5 are one foot per day 

Intenor Ponds 
Allow intenor ponds sediments to become temporanly exposed and stabilize pond 

bottoms area by re-vegetating / hydromulching with grass species mx 
Mantam intenor ponds for emergency spill control response 
The Landfill Pond will be transferred to Pond A3 

Water Balance 
Under the current operational parameters, seasonal hydrologic condihons will 
perio&cally require future release of water that is not “batched” These releases will be 
performed using the procedures described in the Water Detenbon Pond Dam Falure 
Procedure 

June 27, 1994 
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DRAFT 
POND WATER MANAGEMENT 

IM / IRA 
POhD MANAGEMENT ALTERNATIVES 

System is susceptible to significant storm events Maintaming elevated pool levels In 

the ponds decreases the system capacity to detain high flows associated with seasonal 
storm events and increases the volume of water to be treated in the case of an potential 
SPlll 

Considerations 

Fluctuation of pool volumes and long tern detention of water are subject to the 
regulations of the Migratory Bud Treaty Act and the Endangered Species Act 

Pond water quality is dynarmc dunng “batchmg” process Exceedances of Segment 4 
standards (pH, iron, manganese, alummum) may result from the operation 

Historical water quality data is used to assess emergency releases of water 
Water Rights Assessment 

Schedule 

Implementahon of this alternabve - Current (1 Month) 

Cost Estimate 

Pond Operations 1 OOOK 
Water Quality Analyses 500K 
Dam Safety 

Total Annual Cost = 2400K 
900K ( Increase I FTE ) 

June 27, 1994 
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DRAFT 
POND WATER MANAGEMENT 

IM / IRA 
POND MANAGEhEhT ALTERNATXI’ES 

1 2 Spra) E\aporation/Spraj Irrigation 

To reduce the volume of storm water runoff and WWTP effluent discharged from the 
Rocky Flats Plant Ths will allow for more effective “batch” discharges of excess water 
Segment 4 water quality concerns for evaporated or imgated water may not apply 

Description 

Construct spray evaporation systems at interior and t e m n a l  ponds to reduce the volume 
of water requiring discharge during optimal conditions (Apnl through October) 
Construct spray irrigation systems in appropnate locations to further reduce the amount of 
water within the pond management system 

Operational Components 

Terrmnal Ponds 
Operational components will be denved from the Zero Discharge Study 
Discharge of excess water will be consistent with Alternative 1 1 

Interior Ponds 
Maintam interior pond volumes from 10 percent to 25 percent capacity full to reduce 

sediment displacement by wind Interior pond water will be either evaporated or 
transferred to terrmnal ponds based on water quality and hydrologic conditlons 

Water Balance 
Optimal operational condition for lrrigation and evaporation activities exist from April 
through October The accumulauon of water dunng the peak inflow periods (spring) will 
stram the effective operation of evaporation systems Large land areas will be required to 
operate irrigauon systems dunng peal, periods Under the current scenario, seasonal 
hydrologic condiuons will Iihely require penodic discharges of water that may be or may 
not be “batched“ These releases will be performed consistent with Alternatlve 1 1 or 
procedures descnbed in the Water Detentlon Pond Dam Farlure Procedure 

System is suscepuble to significant storm events Ponds with high pool levels have less 
capacity to d e w  increaed flows associated with seasonal storm events and potential 

Alternatlve water management optlons required November through April and possibly 
dunng hgh precipitatlon penods 

sp11ls 

June27 1994 
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Considerations 

Creation of wetlands and consumption of water are subject to the regulabons of the 
Migratory Bird Treaty Act and the Endangered Species Act 

Potentlal for release of contarmnants through the air pathway 
Potential for concentration of inorganics 
Creation of wetlands 
Alternative water management opbons required November through Apnl and possibly 

during hgh  precipitation penods 
Option would be improved with the avalability of electric power at the ponds 
Potential for the creation of additional IHSS’s 
Potential for return surface water runoff that exceeds Segment 4 standards 
Applicability of current standards 

Schedule 

DRAFT 
POND WATER MANAGEMENT 

IM / IRA 
POND MANAGEMENT ALTERh’ATIVES 

Implementation of this alternative 1 Month to 12 Months 

Cost Estimate 

Pond Operations 
Water Quality Analyses 500K 
Dam Safety 800K 
Equipment Outlay 

Total Annual Cost = 3200K 

1400K ( Increase 2 FTE ) 

5m ( 10 Pumps Pipe & Sprayheads ) 

June 27, 1994 
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DRAFT 
POND WATER MANAGEMENT 

I M  I IRA 
POND MArUAGEME” ALTERNATIVES 

1.3 Direct Discharge WWTP to Segment 4 

Purpose 

Reduce volume of water input to pond system by approximately one third and emphasize 
the management of storm water runoff The quality of water discharged from the WWTP 
is regulated under the NPDES perrmt 

Description 

Treated effluent from the WWTP would be routed around Segment 5 into Segment 4 in 
compliance with the pending NPDES p e m t  Physical and adrmnistrative controls on the 
WWTP abates the off-site discharge of contmnants  

Real-time analytical equipment would be installed at the NPDES compliance point in 
addiuon to required NPDES sampling Data collection systems would be ued into the 
current telemetry network Real-time alpha, volatile organic analysis, pH, and other 
tradiuonal water quality parameters would be used as indicators of potential upset 
conditions at the WWTP System a l m s  would be used to discontinue follow-through 
operations until the upset condiuon is confirmed or denied Detection capabilitles for 
each of these instruments will be field investigated prior to implementation This would 
include intensike calibration requirements and occasional split sampling with on-site 
laboratory analysis 

Water Balance 
Approximately 50 rmllion gallons of water will be diverted around the pond system 
yearly This is one third of the total inputs Detsuning only storm water in the pond 
system will allow for more effective “batching” 

Operational Components 

Terrmnal Ponds 
Pond A-3 operatmg capacity Normal (6 2 Mgal, 50%), Non-routine (12 4 Mgal, 100%) 
Pond B-5 operaung capacity Normal (12 0 Mgal, 50%). Non-rouune (15 6 Mgal, 65%) 
Pond A 4  operatmg capacity Normal (16 3 Mgal, 50%). Non-routine (21 1 Mgal, 65%) 
32 to 38 day discharge cycle 
2 12 water quality parameters analyzed per pond pnor to release 
Maximum draw down rates for Ponds A-4 and B-5 are one foot per day 

June 27 1994 
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DR4FT 
POND M’ATER MANAGEMENT 

IM / IRA 
POND MAN 4GEM.ENT ALTERNATIVES 

Interior Ponds 
Treated effluent from the WWTP would be piped directly into Segment 4 
Real-time sampling would complement the required NPDES sampling 

Allow intenor ponds sediments to become temporarily exposed and stabilize pond 
bottoms area by re-vegetating / hydromulching with grass species m x  

Maintam intenor ponds for emergency spill control response 
0 The Landfill Pond will be transferred to Pond A3 

Considerations 

Maintams flows to Walnut Creek This may be a positive aspect under the regulations 
of the MBTA and ESA 

Ternary treatment at WWTP highly effective in removing particulates 
Admnistrative and physical controls in place at WWTP and in buildings 

There IS a risk, though low, that upset conditions at the WWTP may not be isolated in 
the intenor ponds and produce an exceedance of Segment 4 standards 
0 Increased coordination with Broomfield dunng maintenance and operation of the 
Diversion Ditch 

Implementatlon of this alternatlve 1 Month to 6 Months 

Cost Estimate 

Pond Operations 800K 
Water Quality Analyses 500K 
Dam Safety 800K 
Equipment Outlay 

Total Annual Cost = 2200K 
1OOK ( Real-time Monitonng and Piping Equipment ) 

June 27,1994 
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DRAFT 
POND WATER MAXAGEMENT 

IM / IR4 
POND RIANAGEMENT ALTERNATIVES 

~~ 

1 4  Continuous Use of Current Treatment Svstem at Pond A-4 

Provides continuous off-site discharges from RFP Existing system capable of effective 
treatment of particulate and selected volatile organic compounds This technology is only 
marginally effective for metals and radionuclide removal 

DescriDtion 

Utilize water treatment system at Pond A-4 to continuously treat storm runoff and 
WWTP effluent The system consists of primary filtration (10 gm), secondary filtration 
(0 5pm), and Granular Activated Carbon (GAC) 

Operational ComDonents 

Termnal Ponds 
Uninterrupted discharges to Segment 4 with contmuous treatment 
Elimnate pre-discharge sampling 

Interior Ponds 
0 Allow intenor ponds sediments to become temporarily exposed and stabilize pond 
bottoms area by re-vegetating / hydromulching with grass species rmx 

Mantan intenor ponds for emergency spill control response 
The Landfill Pond will be transferred to Pond A3 

Water Balance 
Ponds will be mantamed at 10% capacity to allow for the detention of all storms that do 
not exceed design capacity 

Considerations 
System would supply limted treatment Treatment capability would need to be added 

for metals, radionuclides, non-GAC organics, andor water quality parameters as elevated 
concentrauons of specific analytes are found 

Ecological concerns with fluctuations in pond levels and rntemttent discharges would 
be mnimzed 

Reservoirs mantamed at low levels would be avalable to collect significant storm or 
emergency events 

Waste generation would be significant 
The issues of low level radioactive waste generauon and disposal must be resolved 
The issues of RCRA waste generauon must be defined 

June 27, 1994 
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DRAFT 
POND WATER MANAGEMENT 

IM / IRA 
POND MANAGERCENT ALTERNATIVES 

Schedule 

Implementation of this alternative 1 Month to 6 Months 

Cost Estimate 

Pond Operations 1 OOOK 
0 Water Quality Analyses 500K 
Dam Safety 800K 
Equipment Outlay 300K ( Filters & GAC media replacement) 
Waste Gen 8z Disposal 900K 

Total Annual Cost = 3500K 

June 27, 1993 
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DRAFT 
POND WATER hL4NAGERtEh’T 

IM / IRA 
POND MAN~GEIMEAT ALTERhATIVES 

1 3 Flou -Through Discharges M ith Real-Time klonitoring 

Pumose 

To m a n t a n  low pool volumes that allow adequate pond capacity to effectively detain, 
analyze, and treat if necessary, surface water with the highest potential for contarmnation, 
i e , spill events and storm water from significant events This alternative utilizes 
routinely collected water quality data to assess the quality of discharged water 

Description 

Controlled “flow-through” discharge from outlet w o r k  of Pond A-3 through A-4, and 
through Pond B-5 This includes the evaluation and installauon of real-time monitoring 

Real-time analytical equipment would be installed at the NPDES compliance point in 
addition to required NPDES sampling Data collection systems would be connected into 
the current telemetry network Real-ume alpha, volatile organic analysis, pH, and other 
traditional water quality parameters would be evaluated as indicators of potenhal upset 
condihons at the WWTP System alarms would be used to discontinue flow-through 
operabons until the upset condition is confirmed or denied Detection capabilities for 
each of these instruments will be field investigated prior to implementation This would 
include intensive calibration requirements and occasional split sampling with on-site 
laboratory analysis 

Water Balance 
Ponds will be mantaned at 10% capacity to allow for the detenbon of all storms that do 
not exceed design capacity Detaned water associated with storm events will not be held 
in a “batch” Rather, t h s  water ui11 be released after an appropriate time period 
Samples collected pnor to release will be used to update the water quality data 

Ouerational Components 

Termnal Pond 
Discharge Monday through Friday dunng day shift oniy 
All discharges initlated only after conf i r rng  from Shift Supenntendent report if any 

spdls or upsets occurred dunng previous night 
No discharge dunng weekends and holidays. unless authonzed 
Discharges terrmnated for 24 hour penod after storm events greater than one-half inch 

or contnbuting greater than 15% increase to total pond volume 
Discharges termnated during confirmed emergency spill response or upset condition 
Discharges terrmnated when real-ume monitoring indicators exceed normal operational 

range 

June 27 1994 
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DRAFT 
POND WATER RIANAGEMENT 

IM I IRA 
POND MANAGEhlEAT ALTERNATIVES 

Intenor Ponds 
Allow interior ponds sediments to become temporarily exposed and stabilize pond 

bottoms area by re-vegetating / hydromulching with grass species mx 
Maintam interior ponds for emergency spill control response 
The Landfill Pond will be transferred to Pond A3 

Con5iderations 

Ecological concerns with fluctuations in pond levels and intemttent discharges would 
be rmnirmzed 

Dams would be avadable to collect significant storm events 
Adrmnistrative controls and routine sampling identify upset conditions and assure good 

water quality 

Schedule 

Implementation of this alternative 1 Month to 12 Months 

Cost Estimate 

Pond Operations 500K 
Water Quality Analyses 700K 
Dam Safety 800K 
Equipment Outlay 

Total Annual Cost = 2300K 
300K ( Real-Time Monitoring Equipment for 5 Locations ) 

June27 1994 
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DRAFT 
POND WATER MANAGEMENT 

IM/ IRA 
POND MANAGEMENT ALTERNATIVES 

2.0 LONG TERM ALTERNATIVES 

2 1 Purchase Great Western Reservoir and Incorporate into Ponds System 

Purpose 

To convert Great Western Reservoir to a terrmnal storage facility for final management of 
W P  surface water 

Descnution 

Use Great Western Reservoir as the Great TeminaI Pond (GTP) to collect all non-spill 
event, flow-through waters from WWTP, Ponds A-4, B-5, and C-2, Woman Creek 
Reservoir Use appropriate ponds in each dramage to collect and segregate water for 
specific treatment of any significant spill or upset condition 

Operanonal ComDonents 

Continuous Discharge of GTP with the potenbal for enhanced treatment from the Great 
Western Reservoir treatment plant 

Possible wetland construcbon for habitat enhancement and tertiary water treatment 
Use water from the GTP to construct and maintam W P  wetlands rmtigahon area adjacent 
to or in Great Western Reservoir 

Provide enhanced water treatment with existing, and upgraded if required, Great 
Western Reservoir treatment facilities and mantain to the extent possible continuous 
treated discharge to Walnut Creeh 

Considerations 

Effort would require coordinabon with the City of Broomfield through Option B and 
Operable Unit 3 activines 

Water Rights Assessment 
Federal purchase of property and facilities, i e property apprasal, environmental 

assessment, and audit 
CWQCC review of currently promulgated water quality stream standards 
Operabon will be assessed by the US Fish and Wildlife Service for issues related to 

MBTA and ESA 
Coordination of operations with the management of the Woman Creeb Reservoir 

June 27, 1994 
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DRAFT 
POND WATER MANAGEMENT 

IM I IRA 
POND MANAGEMENT ALTERNATIVES 

2 2 Increase Eusting Ponds Capacity 

Puruose 

Provide increased permanent retention capacity to support detention of all water until 
complete sample results indicate full compliance with Segment 4 standards and written 
regulatory concurrence to discharge has been received through conduct of operations 

Description 

Rehabilitate Dams A-4, B-5, and C-2 to provide permanent increased retention capacity 

Operational Components 

Expand the volumetric capacity of the terrmnal ponds while increasing upstream slopes 
of earthen dams 

Structurally modify dams to consistently retain a maximum capacity of 80 percent for 
greater length of tlme (rmnimum 45 days) 

Increase draw down capability to safely exceed the current one foot per day restrictlon 

Considerations 

Excavation would disturb existing sediments 
Excavatlon would require installation of coffer dams and water diversion during the 

construcuon period 
Water lbghts Assessment 
Conceptual design study performed prior to Title I 
Long term plans to detan water will be subject to the regulations of the MBTA and 

ES A 

Schedule 

Implementation of this alternauve FY95 through FY99 

Cost Elements 

Construction cost - S 15 rmllion (prelimnary estimate) 
Water fights 
Potentlal NRDA costs 

June 27, 1994 
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DR4FT 
POND WATER MANAGEMENT 

IM I IRA 
POND MANAGEMENT ALTERNATIVES 

Implementation of this alternative after completion of selected Option B alternatives and 
in coordination with Operable Unit 3 schedules 

Cost Elements 

Water Rghts 
Property and faciliues purchase 
New adrmnistrative and operational requuements 
Wetlands construction 
Maintenance requirements 
Potential water treatment plant modifications 

June27 1994 
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DR4FT 
POND WATER MANAGEMENT 

IM / IRA 
POND MANAGEMENT ALTERNATIVES 

2 3 On Site Water Consumption to Minimize Off-site Discharges 

Pumose 

To approach zero off-site discharge to the extent practicable 

Descnption 

Develop on-site water consumption methods such as mechanical land application, spray 
evaporatlon, or wetland construcuon, to mnimze future off-site discharges 

Operational ComDonents 

A) Spray Irrigation of WWTP Effluent with Land Application of Sludge 
Create a land irrigation system to sustan vegetative cover that maximzes the 

consumption of water Design imgation systems in accordance with discharge flow rates 
for the cntical year 

Land apply WWTP sludge to enhance the productivity of the vegetative cover and 
elirmnate the disposal of the sludge as rahoactive waste 

B) Wetlands Construction 
Create an on-site wetland to assure that annual wetlands evapotranspiration and 

reservoir evaporation is equivalent to the discharge flow rates 

C) Recycle and Conservauon 
Reconsider the ments of selected recycle projects 
Emphasize water use mnimzation 

Considerations 

Coordinauon with the EPA Sludge Admnistrabon Program to deterrmne the 
acceptability of sludge applicahon at RFP 
0 Detemnation of a “non-radioacuve” sludge concentration by DOE 

Water hghts  Assessment 
Deterrmnation of sampling requirements pnor to release to the environment 
Design to account for unfavorable weather condiuons 

Implementation of this alternahve in FY95 through FY99 

June 27,1994 
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DRAFT 
POND N’ATER MANAGEhlEhT 

IM / IRA 
POND MANAGEMEhT ALTERNATn’ES 

Cost Elements 

Water h g h t s  
Constructlon costs (land application system, spray evaporation, wetlands) 
Mamtenance costs 
Additional water and sludge charactenzation requirements 

0 New adrmnistrative and operational requirements 
0 Potential future remedial actions 

Potential NRDA costs 

June27 1994 
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DRAFT 
POND WATER hlANAGEMENT 

IM I IR4 
POND MAKAGEhlENT ALTERNATXVES 

2 4 Treat A11 Discharges Through Enhanced A-4 Treatment System 

Pumose 

To ensure regulatory compliance by high quality, continuous off-site discharges from 
RFP 

DescriDtion 

The treatment facility at Pond A 4  would be enhanced to comply with all Segment 4 
standards Currently the system consists of pnmary particulate filtration and granular 
activated carbon adsorption 

Operational Components 

Unmterrupted discharges to Segment 4 with contmuous treatment 
Elimnate pre-discharge sampling 

Provide consistent water quality 

Considerations 

The treatment facility would require the addition of chemcal mixing, 
flocculation/sedimentation and multimedia filtration to the current granular activated 
carbon adsorption system Further investigahon may warrant different or addibonal 
treatment alternatives 

System would ensure high quality discharges 
Ecological concerns with fluctuations in pond levels and intermttent discharges would 

be mnirmzed 
Dams would be avalable to collect significant storm events 

* Waste generation would be significant Both RCRA and low level radionuclide issues 
must be addressed 

Implementahon of this alternauve in Fr'95 through FY97 

Cost Elements 
Installatlon of additional treatment equipment (2000K one tlme cost) 

Waste handling and disposal (+%) 

Upgrading the current facility and designing the new additions to RCRA requirements 
Operatlonal and mantenance costs (1200K annual cost) 

lune 21,1994 
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DRAFT 
POND WATER MANAGEMEKT 

I h l /  IRA 
POND MANAGEhfENT ALTERNATIVES 

2 5 Continuous Discharge with Enhanced Real-Time Monitoring 

Purpose 

To mantam low pool volumes that allow adequate pond capacity to effectively detrun, 
analyze, and treat if necessary, surface water with the highest potential for contamnation, 
i e , spill events and storm water from significant events 

Description 

Real-ume analytical systems would be tied into the current telemetry network Real-time 
alpha, volatile organic analysis, pH and other traditional water quality parameters would 
be used as indicators of potential upset conditions at the WWTP System alarms would 
be used to discontinue flow-through operations until the upset condition is confirmed or 
denied This option would include intensive calibration requirements and occasional split 
sampling with on-site laboratory analysis 

Operational Components 

Continuous discharge with real-time monitonng at Ponds A-3, A-4, B-5, C-2 and 
WWTP discharge 

Discharges terrmnated for 24 hour period after storm events greater than one-half inch 
or contributing greater than 15% increase to total pond volume 

Discharges termnated during confirmed emergency spill response or upset condition 
Discharges temnated when real-tlme monitonng indicators exceed normal operational 

range 

Considerations 

Ecological concerns with fluctuations in pond levels and intermttent discharges would 
be mnirmzed 

Dams would be avalable to collect significant storm events 

Implementation of this alternatlve in FY95 

Cost Elements 

Additional real-time monitoring equipment as available 
Additional sampling for quality kenfication 
Equipment mantenance and calibration 
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